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1.0 EXECUTI VE SUMVARY

1.1 | nt roducti on

The recommendations of this study focus on nodi fying the Defense Software
Repository System (DSRS) reusable asset classification to conply with
publ i shed gui dance (DoD 8020.1-M and TAFI M, support Domai n Engi neeri ng,
establish nore effective asset searching, and increase interoperability.

The Enterprise Mddel is in draft and evolving toward final adoption. The DoD
vi sion of software reuse states that reuse is the preferred alternative for
devel opi ng and supporting software. The Software Reuse Initiative vision is
to guide the DoD software community fromits current re-invent the software
cycle to a process-driven, domain-specific, architecture-based, repository-
assi sted way of constructing software.

In this changi ng environment, the DSRS has the hi ghest potential to becone the
DoD standard reuse repository because it is the only existing depl oyed,
operational, repository with nultipleinteroperable |ocations across DoD.
Specifically, in Novenber, 1993, seven DSRS | ocations support nearly 1,000
users and list nearly 9,000 reusabl e assets. The DI SA DSRS al one lists 3,880
reusabl e assets and has 400 user accounts. DSRS is adaptable to additiona
types of reusable assets and better methods of describing them The
description of repository assets is called classification.

This reports the results and reconmendati ons of a study of classification
met hods for storage and retrieval of Reusable Assets (RAs) in the DSRS. The
reconmendati ons of this study focus on nodifying the Defense Software
Repository System (DSRS) reusable asset classification to achieve policy
compl i ance, support Domai n Engi neering, establish nore effective asset
searching, and increase interoperability. The study reviews and anal yzes
interrel ationshi ps between the cl assification approaches, asset eval uation,
certification, storage, and retrieval techniques of available classification
met hods. The study recommends changes to DSRS cl assification.

The far-term strategy of the DoD Software Reuse Initiative supports a virtua
repository. These interconnected repositories will provide the ability to

| ocate and share reusabl e conmponents across domai ns and anong the services.
Thus, an effective and evolving DSRS is a central requirenment to the success
of the DoD software reuse initiative. Evolving DoD repository requirenments
demand that DI SA continue to have an operational DSRS site to support testing
in an actual repository operation and to support DoD users.



The classification process for the DSRS is a basic technol ogy for providing
customer support. This process is the first step in making reusable assets
avail able for inplenmenting the functional and technical mgration strategies.
DSRS users:

e |dentify which reusable assets stored in the DSRS, and
associ ated repositories, mght be of use in their
current projects.

e (Obtain summary information on the identified assets.

® Retrieve assets that can be reused on the user's
proj ect .

1.2 Concl usi ons
DSRS can be enhanced to support the needs of its users by inplenmenting a
nunber of near-term mnmid-term and far-term enhancenents. The reconmendati ons

focus on nodi fying the asset classification to support Domai n Engi neering and
searching tailored to individual needs

1.2.1 Inprove DSRS C assification and Retrieval

The DSRS cl assification nethod is sound and shoul d be enhanced to inprove
support for the DoD Software Reuse Initiative.

Asset classification should be nodified to conply with DoD 8020. 1- M soon

Compliance will be inproved by adding a primary domain term Since asset
distribution limts are a concern, a term'distribution imt' should also be
added. In the future, better conmpliance with policy and standards w ||

require refined domain terns, domain certification, and inproved storage of
gr aphi cal nodel s.

Users are not concerned with classification details. The retrieval process
shoul d be nodified to sinplify the user's search for assets.

The initial classification and asset description for storage in the repository
shoul d be captured by the devel opnent process.

Many domai n engi neering products are graphical. Users would benefit fromthe
i npl ement ati on of a graphical user interface which can display nodel -based
views of domain nodels and architectures.

1.2.2 Inprove Rel ated Processes

Near -t erm recommendat i ons enphasi ze sinplifying the use of the DSRS for novice
or infrequent users. Providing users with pocket guides, augnenting system
help facilities with conputer-assisted tutorials, and hol ding and publicizing
DSRS trai ning sessions for targeted users. These materials should be provi ded
on-line in the DSRS as soon as possible.

In the md-term we believe that as consensus is achieved on the domain
engi neering process and products across DoD, the DSRS should be further
enhanced to support domai n engi neeri ng.



Far-terminprovenents to the DSRS can be achi eved by sinplifying the user's
view of the repository. Al so, a Gaphical User Interface should be used to
i nprove and sinmplify user access to DSRS classification and assets.

1.3 Summary of Met hodol ogy

The study involved (1) a review of applicable government docunments, (2)
interviews with users — classifiers, domain engineers, and software

engi neers, (3) activities by study personnel as surrogate users of the DSRS
and (4) a review of the classification nmethodol ogi es and operation of other
repositories.

Study personnel conducted phone interviews with DSRS cl assifiers, domain
engi neers, and software engineers. Interviewers conpiled ideas concerning
i nprovenments to the classification schene, relative priority of requested
i nprovenments, and ease of use of the DSRS. The study anal yzes information
obtained fromthe DI SA Software Reuse staff, fromusers, and fromresearch
conducted by the team

2.0 CURRENT CLASSI FI CATI ON METHOD BACKGROUND

The current DSRS net hodol ogy specifies asset characteristics by "facet"” and by
termwithin "facet". Users have given the approach m xed reviews. Appendix C
contains the interview guidelines and results of the interviews, and section 3
contains an analysis of the current DSRS classification method. The nethod
was originally devel oped to provide a computer science view of source code
assets. However, an expanded mi ssion, |like that of the DSRS, which includes

di verse products fromnultiple domains, needs an inproved classification

nmet hod. The current DSRS cl assification nethod:

e Uses terns.
e Contains terns within the broader range of the "facet".

® Needs to be expanded to include DoD enterprise nodel
view of information systens.

® Needs inprovenent in user convenience.

e |s labor intensive and contributes to inconsi stent
classification by classifiers.

e Contains sone inconsistencies in terns and i nadequate
definitions.



2.1 St andi ng | ssues

A nunber of

i ssues were identified by DI SA reuse center personnel. These

i ssues guided the content of the interview guides, the analytical effort, and
the criteria for prioritizing the recommendati ons. The standing i ssues were:

Cl assification nmethod should refl ect domai n engi neering
vocabul ary and products and a w der range of assets
than software artifacts. Cassification nethod should
be able to address all software life cycle artifacts
and ot her reusable assets including training materi al s.

Cl assification nmethod should be transparent to users
and wel |l understood by classifiers.

Cl assification changes shoul d enconpass all reusable
assets and domai n engi neered products.

Cl assification nmethod should interface easily with the
software life cycle process and products.

Cl assification changes should be retrofitted to
exi sting inventory pronptly.

2.2 (bj ecti ves

The objectives of the study were:

Determ ne i nprovenents to DSRS cl assification based
upon DoD domai n engi neeri ng gui dance, anal ysis of DSRS
functionality, consultation with users, and exam nation
of other reuse repositories and libraries.

Create a phased action plan identifying the events
required to achi eve those inprovenents.

Consi der the potential for automation of reusable asset
classification as part of DSRS evol ution.

2.3 Assunpti ons

The study was conducted with the foll owi ng assunpti ons:

Changes to the classification nmethod wll be phased.

The intent is to address domai n engi neering and
sinplify use of the repository.

Near-term recomendations will retain the existing
classification nethod enphasi zing a nore donai n-
oriented, top-down view. These also wll include
attenpts to influence user behavior through changes to
on-line help, preparation of pocket guides, and



creation of a new course to provide typical search
scenarios and revi ew of pocket guides for domain
engi neers and sof tware engi neers.

e Md-termand far-termrecommendations will evol ve the
classification nmethod and its supporting software.

2.4 Scope

The scope of the study, analysis, recomrendations, and action plan are the
systemrequirenments definition, system design, and prototyping and testing,
via creation and testing of scenarios instead of software, of the follow ng
aspects of the system

e (Classification and retrieval of assets
e Support for domai n engi neering
e |nprovenents to user convenience.

An under standi ng of how the functional design of the recomendations to the
DSRS cl assification nethod will affect ongoing efforts in the above three
aspects of the system has al so been gai ned.

In addition to the Executive Summary and the Current C assification Method
Background sections, this report includes Conclusions and Recommendati ons and
an Evolution Action Plan. The concl usions and recommendati ons were derived
fromanalysis of interviews with DSRS users, guidance fromreuse center
personnel, and research conducted by the study team Detail of the study is
in the Detail Report separately provided

3.0 CONCLUSI ONS AND RECOMMVENDATI ONS

The Enterprise Mddel is in draft and evolving toward final adoption. The DoD
vi sion of software reuse states that reuse is the preferred alternative for
devel opi ng and supporting software. This study found that the current DSRS
provides a solid foundation of reuse repository capabilities which support the
DoD Software Reuse Initiative. Several inprovenents could provide users with
nore effective access to the avail able assets as well as support architecture-
based, domain-specific, reuse of a wider range of Reusable Assets (RAs).

The current inplenentation of the DSRS is a significant inprovenent toward
reposi tory-assisted software devel opnent. Addi ng support for domains defined
in DoD guidance will increase its effectiveness and better support domain
engi neering products included in the repository.

3.1 Summary of Recomendati ons

Reconmendati ons are organized into near-term md-term and |long-term
reconmendati ons. The recomendati ons focus on nodi fying asset classification
to support Dommi n Engi neering and searching tailored to individual needs.

3.1.1 Near-Term Reconmendati ons

The DSRS reuse infrastructure was established before domai n engi neering
activities began and enterprise integration policy was devel oped. Approva
and i npl ementation of near-termrecomendations will enable the reuse
infrastructure to support inplenentation of enterprise integration policy



t hrough cl assification, storage, and retrieval of domain engi neering reusable
assets.

Near - Ter m Reconmendat i ons

Reconmendat i ons hj ecti ves
Modi fy asset classification - Conply with Enterprise
Integration policy
(8020.1-M

- Support dommi n engi neering
strategic plan

- Add domain term

- Add ownership term

- Goup terns to support donains

Devel op a user pocket guide - Qutline search techni ques and
(On-1ine and hard- copy) system access
Exhibit 3-1



3.1.2 Md-Term Recomendati ons

M d-term recomrendati ons build on the near-terminprovenents to evol ve asset
classification and repository use to inprove user service and adhere to
enterprise integration policy.

M d- Ter m Reconmmendat i ons

Reconmendat i ons hj ecti ves

Evol ve asset classification - Adhere to policy

- Inprove definitions and
descri ptions

- Develop domain certification

| evel s
Simplify classification and retrieval | - Consider regrouping terns
nmet hods - Reduce users know edge of

classification nethod
- I nprove consistency
- Reduce | abor costs of
classification nethod
- I nprove consistency
- Reduce effort

Anal yze metrics - Support evol ution decisions

Educate cl assification users - Inprove access to reusable assets
- Inprove use by classifiers

Exhibit 3-2
3.1.3 Far-Term Reconmendati ons
Far-term recomrendati ons conti nue to expand upon earlier enhancenents.

Far - Term Reconmendat i ons

Reconmendat i ons hj ecti ves

| mprove domai n engi neeri ng support - Inprove policy conpliance

- Refine domain terns

- Inprove storage of products
(rmul ti medi a)

| mprove user interface - Make classification transparent to
users
Evol ve interoperable classifications |- Devel op conmon description

- Reduce effort

Exhibit 3-3



3.2 Recommendati ons Di scussi on and Rati onal e

The ti me-phased recommendati ons gui de the evolution of the DSRS cl assification
and associated infrastructure to support the role envisioned for reuse
repositories in the DoD enterprise integration policy. This evolution

provi des the continuous user services necessary to support the mgration
strategi es and target system devel opment. Today's users will benefit from an
easier to use systemand future domain-oriented users will have the repository
capabilities needed to perform architecture-based, domain-specific,

reposi tory-assisted reuse.

3.2.1 Near-Term Recommendati ons Di scussi on and Rati onal e

This section provides discussions of the near-termrecomendations and their
rationale. The detailed discussion of recomendations is presented in
appendi x A of the detailed report.

Modi fy Asset C assification

Taken in its entirety, this recommendati on nmeets the objectives of:

eComply with Enterprise Integration Policy (DoD
8020.1-M

eAddr ess domai n engi neeri ng

eAdd primary domain term

eAdd ownership term

eG oup terns to support donains.

Devel op a User Pocket Cuide

This recommendati on has the objective of inproving user services and achieve
DoD enterprise policy conpliance through enhanced cl assification method.

A user pocket guide contains hel pful notes for searching the DSRS. This
pocket guide will assist in a nore satisfied, effective, and efficient user by
i ncreasing the understanding of retrieval nmethods. It will reduce search tinme
consi derably since the user will have outlined shortcuts for general use

Thi s pocket guide should be available in hard copy formand on-line. This
pocket guide should contain the follow ng types of information

eSteps to perform searches

eSteps to extract assets

el ogi n procedures

ePhone nunbers to call for assistance.



3.2.2 Md-Term Recommendati ons Di scussi on and Rati onal e

This section provides discussions of the md-termrecomendati ons and the
rationale. The detailed discussion of recomendations is presented in
appendi x A of the detailed report.

Evol ve Asset C assification

The objectives of this recommendation are:

eGoup terns to support donmai n engi neering
eDevel op donain certification |levels

e| nprove adherence to policy

el nprove definitions of descriptors.

Anal yze Metrics

The objective of this reconmendation is to base DSRS evol uti on deci si ons on
dat a.

Gat her and anal yze nmetrics to determne future classification enhancenents and
i nprove the user interface. These metrics should provide data to inprove
terns, add terns, and other data to mamintain and nodify the classification

nmet hod and user interface. These nmetrics will be collected at all DSRS

| ocati ons.

Educate Cl assifiers and Users

The objectives of this recommendation are to inprove classifiers use and
under st andi ng of procedures and standards, which shoul d make searchi ng easier
for users.

3.2.3 Far-Term Recommendati ons Di scussi on and Rati onal e

This section provides discussions of the far-term recomendati ons and the
rationale. The detailed discussion to recomendations is presented in
appendi x A of the detailed report.

| mpr ove Domai n Engi neering Support

The objectives of this recommendation are to:

e| nprove policy conpliance
eRefi ne domain terns
e| nprove product storage to include graphics.

Evol ve Interoperable C assifications

The objectives of this recommendation are to progress toward conmon
descriptions, in order to achieve the vision of the virtual repository
concept. Reuse repositories need to agree on common descriptions of reusable
assets, and nove toward central managenent through the devel opment of uniform
procedur es adopted standards and cooperation of efforts elimnating
dupl i cati on.



Make O assification Transparent

The user interface should be inproved to sinmplify or reduce visibility of the
classification nethod. This can be achieved by inplementing search
capabilities which do not require detail ed user know edge of the

cl assi fication nethod.

4.0 DSRS CLASSI FI CATI ON METHOD EVOLUTI ON ACTI ON PLAN

Enhancing the current classification nmethod is the best nmeans to inprove the
repository. The recommendati ons and objectives discussed in section 3 are the
gui delines for the evolution of the DSRS. This is an evolution action plan
for inplenmenting near-term md-term and far-termrecomendations.

4.1 DSRS Evol ution I ntroduction

The evol ution action plan supports the DoD software reuse vision to inprove
the quality and reliability of software intensive systems and shorten

devel opment and mai nt enance time by providing for enhancenents to the DSRS
that allow for growh and novenment towards a process driven, donmain-specific
architecture-based, repository-assisted way of software construction.
Supporting DoD enterprise policy and evolving DSRS are vital to inproving DoD
software reuse effectiveness.

Near-termis defined as zero to six nonths with no software nodifications to
the DSRS required. Md-termis defined as seven to 18 nonths with

consi deration given to software nodification. The far-termis defined as 19
nmont hs and beyond and will allow for the nodification of DSRS software. The
actions perfornmed to evolve the DSRS are not necessarily sequential in nature,
but certain activities do need to be acconplished before other activities
begi n.

Near-term evol ution of the repository will allow conpliance toDoD enterprise
i ntegration policy, address domain engi neering, and assist DSRS users. The
near-termw Il concentrate on enhancing the current classification

met hodol ogy. Activities will include the addition of terns for primary
domai n, hi gh denmand and distribution restrictions. Ternms will be grouped
hierarchically, on paper in the near-term to better support the DoD
enterprise nodel. As domain engi neering develops, DSRS will conply. The
devel opment of a DSRS user pocket guide will provide hints on searching the
DSRS and steps for extracting assets.

M d-term evolution will continue adherence to DoD policy, inprove
classification, and develop netrics to identify DSRS future enhancenments. The
md-termw |1 build upon changes fromthe near-termto sinplify classification
and increase the | evel of domain support. Activities will include inproving
the termdefinitions, adding domain certification procedures and terns, and
instituting a controlled vocabulary. It is during the mid-termthat the
center will begin to assess and inprove the existing terms. Metrics on usage
characteristics such as high demand conponents, terns used nost often, and
asset retrieval will be devel oped

Far-termevolution will inprove support for domain engineering, provide for
enhancenents to the user interface that will nake the retrieval of assets
transparent to the users of the DSRS, and provide further interoperability
with other repositories. The far-termw Il fully support domain engi neered

products and the center will build upon work already conpleted to achieve
expanded i nteroperability with other repositories to attain a virtua
repository. Enhancenents to the user interface will be initiated that wll
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allow for nmultiple query mechanisns to the DSRS. This matrix approach to
search and retrieval of assets will increase user flexibility and overall ease
of use. During the far-term consideration will be given to the devel opnent
of a graphical user interface that will assist with the storage, retrieval,

vi ewi ng of graphical products such as domai n nodel s.

Activities need to be initiated to evolve DSRS capabilities. This action plan

identifies the activities and mlestones required to conduct the phased step-
by-step evol uti on of the DSRS.

4.2 Near - Term Evol ution Activities

Near-term DSRS evol ution activities' goals are to achi eve DoD enterprise
policy conpliance through enhancenent of the classification nethod and to
assi st users with searching.

Near - Term DSRS Evol ution Activities

Reconmendat i ons Activities M | est ones
Modi fy Asset Det erm ne Requirenents for the Asset C assification
Cl assification Fol l owi ng Cl assification Modi fi cation

Modi fi cati ons: Requi renents Definition
- Add Dommin Terns Docunent
- Add Horizontal Domain
Terns Pl an | npl enentati on
- Add H gh Demand Terns
- Add Distribution Limt | mpl enent
Terns
Anal yze Terns for G ouping Grouped- Term Report
(Bottomup and Top Down)
Support Domei n Engi neeri ng Donmai n Engi neeri ng
Devel op a User Det erm ne Requirenents for a User Pocket Guide
Pocket Cui de Pocket GCui de:
- Collect User Requirenents
- Devel op Layout of the User
Pocket Cuide
- Produce User Pocket Guide

Exhibit 4-1

4.3 M d- Term Evol ution Activities

M d-term DSRS evol ution activities' goals are to sinplify user searching and
to develop netrics for future evolution of the DSRS.

M d- Term DSRS Evol ution Activities

Reconmendat i ons Activities M | est ones
Evol ve Asset Det erm ne Requirenents for the Def i ne Evol ve Asset
Cl assification Fol | owi ng Modi fications to Cl assification

Evol ve the C assification: Requi renent s
- Increase Length of Terns
- Increase Length of Pl an | npl enentati on
Definitions
| mpl enent

11



Reconmmendat i ons

Activities

M | est ones

| mprove Definitions and
Descri pti ons

Define Terns

Det ermi ne Requirenents for
Dormai n Certification
Met hodol ogy

Define Certification
Level s and Met hodol ogy

Simplify Use of
Cl assification

Continue to Analyze Term
Groupi ng (Bottomup and Top-
down)

G oup- Term Report

| mpl enent Control |l ed
Vocabul ary

Donmai n Control | ed
Vocabul ary Report

| mpl enent Controll ed
Vocabul ary

Assess and | nprove Terns

Ter m Assessnent Report

| mpl enent

Det er mi ne Requi renents and
Desi gn the | nplenentation of
Grouped Terns in the Database
in accordance with DoD 8020. 1-
M

Dat abase G oup- Ter ns
Requi renents Definition
Docunent

Pl an | npl enentati on

| mpl enent

Anal yze Metrics

Det ermi ne Requirenents for
Metrics:

- Design Metrics

- Develop Metrics

- Inplement Metrics

Anal yze Metrics

Def i ne Enhancenent
Requi renent s

Pl an | npl enentati on

| mpl enent

Anal yze Metrics

Conpi | e DSRS Usage
Statistics Report

Educat e
Cl assification
Users

Det ermi ne Procedures for
Systenmatic Updating of On-line
News

Formul at e Procedures for
On-1ine News

Systematically Update News

Updat e News

Exhibit 4-2
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4. 4Far- Term Evol ution Activities

Far-term DSRS evol ution activities'
make the retrieval

product s,

efforts of achieving interoperability.

nmet hod transparent to the users,

goal s are to inprove the storage of domain
and reduce the

Far- Term DSRS Evol ution Activities

Reconmendat i ons

Activities

M | est ones

| mprove Donain
Engi neeri ng Support

Det er m ne Enhancenent
Requi renents for |nproving
Support of Domai n Engi neeri ng
- Design Domai n Support
Sol ution
- Devel op the Domai n Support
Sol ution
- I nplement the Domain
Support Sol ution

I dentify Domain

Engi neeri ng Enhancenents

Def i ne Requirenents
Formul at e Sol uti on

Pl an | npl enentati on

I nt er oper abl e
Classifications

Interoperability with CARDS and
ASSET and Deternine Additional
Requi renents for
Interoperability

- Milti-Mdia Storage | mpl enent
- Storage of Miultiple
Vi ews
| mprove User Det er m ne Enhancenent Defi ne User Interface
Interface Requi renents for |Inproving the Requi renent s
User Interface
- Design the User Interface Desi gn Sol ution
Sol ution
- Develop the User Interface | Plan |nplenmentation
Sol ution
- Inplement the User | mpl enent
Interface Sol ution
- Modified Storage and
Retrieval Method
- Sinplified Retrieval
Met hod
Evol ve Build on Existing Anal yze Interoperability

| ssues and Al ternatives

Dedi cate a Resource to
Concentrate on Interoperability
| ssues

I dentify Resource

Dedi cat e Resource

Det erm ne Requirenents for the
Devel opnent of Autonmat ed
Support Tool s
- Design Automated Tool s
- Devel op the Autonated
Tools for Cassification
- Autonmate Pronpting of
Classification Terns
- Autonate Navigation
t hrough Defi ned
Hi erarchi es
- I nplement the Autonated
Tool s

Def i ne Requirenents
Pl an | npl enentati on

| mpl enent

Exhi bit 4-3
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4. 5DSRS Evol ution Sunmmary

The evol ution action plan for the DSRS cl assification nethod provides a high

| evel description of the activities and mlestones required for the DSRS to
support the concept of software reuse, domai n engi neering, and user

interfaces. The DSRS is significantly nore advanced than many of the other
repositories evaluated. The DSRS contains the |argest nunber of assets, has a
flexi bl e and adaptabl e classification nethodology and is noving forward with
interoperability to achieve the vision of the DoD reuse initiative.

The near-termactivities presented in the action plan can be conpleted with
little disruption. Adding domain terns and hi gh demand ternms supports the
enterprise nodel and begi ns a phased approach to supporting domai n engi neered
products and services. Adding a pocket guide will inprove the user's access
efficiency and capability.

The m d-term enhancenments build upon earlier steps. Certification levels for
domai n engi neering products will be devel oped to provide users with quality
and conpl eteness information. Further enhancenents are planned for the
classification and retrieval nethods maki ng searching easier for the user,

t hrough | onger terns and expanded definitions.

The far-term enhancenments to the DSRS will require a higher degree of change
The user interface will be expanded to nmake the retrieval nmethod transparent
to the user, and DSRS interoperability will be expanded. Full capabilities to
support domai n-engi neered products and graphics will be designed to inprove
policy conpliance.

In sunmary, the CIMinitiative states that the vision of reuse is streanlined
systens and reduced effort for devel opi ng and mai ntai ni ng systens. The DSRS
will inprove its inventory of assets to assist with achieving this vision. A
phased approach to enhancing the DSRS is required to support the objectives of
DoD domai n-specific reuse, interconnected repositories, and architecture-based
DoD reuse.
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